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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates generally to a fib-
er optic connection system and, more particularly, to a
fiber optic plug wherein a housing and mating insert co-
operate to secure the fiber optic cable and plug pre-as-
semblies with respect to the plug.

[0002] Fiber optic transmission of information is now
virtually commonplace. Its continued growth demands
the development of inexpensive, readily manufactured
and quickly replacable connection systems. One such
connection system is shown in U.S. Patent No.
5,828,804, and the teachings thereof are fully incorpo-
rated herein by reference.

SUMMARY OF THE INVENTION

[0003] In a principal aspect, the present invention is
a fiber optic connection system including a fiber optic
plug adapted to mate and lock with a fiber optic connec-
tor. As used herein, the term "connector" means (i) a
jack whereby two fiber optic cables are coupled together
and (ii) an interface housing, such as a transceiver,
whereby a fiber optic cable is coupled to a piece of hard-
ware.

[0004] The plugincludes a housing, a pair of plug pre-
assemblies and an insert. The housing has curved or
arcuate side walls that partially define two passage-
ways. The plug pre-assemblies reside within the pas-
sageways.

[0005] The housing and insert snap-lock together and
cooperatively define a mechanism to position and main-
tain the plug pre-assemblies. That is, the housing and
insert cooperatively secure the assemblies with respect
to the plug. The housing and insert further cooperate to
secure the fiber optic cable with respect to the plug for
proper loading, i.e., the strengthener of the cable (such
as aramid yarn) is secured to the plug.

[0006] It is thus an object of the present invention to
provide a new and improved fiber optic connection sys-
tem. Another object is an inexpensive, readily produced
connection system for fiber optic cable. Still another ob-
jectis afiber optic connection wherein the plug and con-
nector interlocked to provide connection stability and to
substantially avoid connection "play."

[0007] Yet another object of the present invention is
fiber optic plug including a housing and insert snap-
locked thereto to substantially facilitate assembly and
repair. It is also an object to provide a plug for a fiber
optic cable connection system, wherein a housing and
mated insert cooperatively secure the plug pre-assem-
blies and strengthener of the cable to the plug.

[0008] These and other features, objects and advan-
tages of the present invention are set forth or apparent
in the following detailed description.
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BRIEF DESCRIPTION OF THE DRAWING

[0009] Various preferred embodiments of the present
invention are described herein with reference to the
drawing herein:

FIGURE 1 is a top perspective, partial cut-away
view of a first preferred embodiment of the present
invention;

FIGURE 2 is an exploded perspective view of the
fiber optic plug shown in FIGURE 1;

FIGURE 3 is an enlarged, partial cross-sectional
view of the fiber optic plug shown in FIGURE 2;
FIGURE 4 is a bottom perspective view of the fiber
optic plug shown in FIGURE 2; and

FIGURE 5is an exploded perspective view of a sec-
ond preferred embodiment of the fiber optic plug.

DETAILED DESCRIPTION OF VARIOUS
PREFERRED EMBODIMENTS

[0010] A first preferred embodiment of the present in-
vention is shown in FIGURES 1 - 4 as a fiber optic con-
nection system, generally designated 10. The system
10 operatively couples first and second fiber optic ca-
bles 12, 14 in aninterlocked state. The cable 12 includes
side-by-side optical fibers 16, 18, and a cable strength-
ener, generally designated 20 and typically an aramid
yarn. In this preferred embodiment, the optical fibers 16,
18 are individually wrapped with strengthening ele-
ments 22, 24, respectively, shown in FIGURE 1 as a sol-
id strand jacket and in FIGURES 3 and 5 as separated
loose strands. The second cable 14 similarly includes
fiber elements 26, 28 and strengthening elements 30,
32.

[0011] The system 10 includes a fiber optic plug 34,
structurally affixed or secured to the cable strengthener
20 and, more particularly, the strengthening elements
22, 24, and a fiber optic jack 36 structurally affixed to
the strengthening elements 30, 32. The jack 36 receives
the plug 34 in the interlocked state to selectively couple
the bare glass fibers of the optical fibers 16, 18 to the
bare glass fibers of the fiber elements 26, 28, respec-
tively, as is well known in the art.

[0012] The plug 34 includes a housing 38, first and
second plug pre-assemblies, generally designated 40,
42 in FIGURE 2, and aninsert 44, assembled as shown.
The housing 38 is generally rectangular and has a front
housing end 46 and a rear housing end 48. The jack 36
receives at the front housing end 46; the insert 44 is re-
ceived at the rear housing end 48.

[0013] The housing 38 includes a substantially planar
top wall 50, a substantially planar bottom wall 52, and
substantially arcuate side walls 54, 56. As best shown
in FIGURES 2 and 3, the side walls 54, 56 terminate a
predetermined distance from the front housing end 46.
As such, the housing 38 provides first and second plug
stabilizing surfaces 58, 60, defined by the terminating
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edges of the side walls 54, 56, respectively, and first and
second side windows 62, 64.

[0014] The housing 38 also includes an interior, cen-
tral dividing wall 66, extending vertically from the top wall
50 to the bottom wall 52. The dividing wall 66 extends
longitudinally from the front housing end 46 to a point
between the rear housing end 48 and the plug stabilizing
surfaces 58, 60. An upper portion 68 of the dividing wall
66, adjacent the top wall 50, extends to the rear housing
end 48. The dividing wall 66 and the upper portion there-
of 68 have arcuate side surfaces 70, 72, and 74, 76,
respectively, substantially matching the curvature of the
side walls 54, 56. Portions of the top and bottom walls
50, 52 form similar interior curves, such that the housing
38 defines side-by-side cylindrical housing passage-
ways 78, 80. The housing 38 further includes thin, sub-
stantially annular flanges 82, 84, extending circumfer-
entially within the cylindrical passageways 78, 80, in the
region between the housing front end 46 and the plug
stabilizing surfaces 58, 60.

[0015] The top wall 50 defines a pair of opposed snap
openings 86, 88 near the rear end 48 of the housing 38.
The bottom wall 52 defines a third central snap opening
90. In this preferred embodiment, the housing 38 in-
cludes a conventional latch 90, extending from the front
housing end 46 along the top wall 50.

[0016] Each of the plug pre-assemblies 40, 42 is a
conventional spring-biased assembly. Each assembly
32, 34 includes ceramic ferrule 92, ferrule holder 94,
spring 96, backbone 98 and plastic outerbody 100. The
outerbody 100 receives and is ultrasonically welded to
the backbone 98. The outerbody 100 is centrally located
and defines a radially extending front face 102 of the
plug pre-assembly 40, 42; the backbone 98 defines a
radially extending rear face 104 of the plug pre-assem-
bly 40, 42. The bare glass fibers are secured, in a con-
ventional fashion, to the forwardly extending ceramic
ferrules 92. The plug pre-assembles 40, 42 reside within
and pass through the passageways 78, 80, respectively.
The front face 102 engages and stops against one of
the annular flanges 82, 84 therein, with the ceramic fer-
rule 92 extending beyond the front housing end 46, in a
conventional manner.

[0017] The side windows 62, 64 provide visual access
into the housing passageways 78, 80, respectively, and
expose the outerbody 100 of each plug pre-assembly
40, 42. The outerbody 100 is conventionally color-cod-
ed, with beige representing multi-mode and blue repre-
senting single-mode. The color thereof can be readily
seen through the side windows 62, 64, thereby facilitat-
ing identification and replacement.

[0018] The front housing end 46 defines a predeter-
mined corner pattern, generally designated 106. This
corner pattern 106 matches the corner pattern of prior
connectors distributed by the assignee, whereby the
plug 34 is compatible therewith.

[0019] The insert 44 snap-locks into the housing 38,
driving the plug pre-assemblies 40, 42 into abutment

10

15

20

25

30

35

40

45

50

55

with the annular flanges 82, 84 and securing the
strengthening elements 22, 24 to the plug 34. More par-
ticularly, the insert 44 includes first and second outward-
ly opening, substantially C-shaped sections 108, 110,
which define first and second insert passageways 112,
114, respectively. In an assembled plug state, the hous-
ing passageways 78, 80 and the insert passageways
112, 114 substantially axially align. The diameter of the
insert passageways 112, 114 is less than the diameter
of the housing passageways 78, 80, and the insert 44
engages the dividing wall 66 and the two rear faces 104
in the assembled plug state. As such, the plug pre-as-
semblies 40, 42 are locked with respect to the housing
38.

[0020] The insert 44 includes first and second, op-
posed upper snap projections 116, 118, and a central
lower snap projection 120. In the assembled plug state,
the projections 116, 118, 120 engage and lock into the
snap openings 86, 88, 90 of the housing 38. The insert
44 further includes a central, upwardly open channel
122 to receive the upper extension 68 of the dividing
wall 66. This overall configuration facilitates assembly
of the connection system 10, allowing the insert 44 to
be quickly oriented with respect to the housing 38.
[0021] The fibers 16, 18 and strengthening elements
22, 24 reside within the insert passageways 112, 114 in
the assembled plug state. The open outer sides of the
passageways 112, 114 facilitate assembly and replace-
ment.

[0022] The fiber optic jack 36 has front and rear jack
ends 122, 124. The jack 36 receives the plug 34 through
front jack end 122 and the cable 14 through the jack rear
end 124. The front end 122 thereof has an inner config-
uration substantially corresponding to the front housing
end 46. In a conventional fashion, the latch 90 snap-
locks to the jack 36 in the interlocked state.

[0023] The jack 36 includes first and second side off-
sets 126, 128 extending rearwardly from the front jack
end 122 to provide first and second jack stabilizing sur-
faces 130, 132, respectively. In the interlocked state of
the connection system 10, the plug stabilizing surfaces
58, 60 engage and abut the jack stabilizing surfaces
130, 132, respectively. This solid contact between four
surfaces 58, 60, 130, 132 substantially enhances and
stabilizes the interconnection between the fiber optic
plug 34 and jack 36.

[0024] Another preferred embodiment of the present
invention is shown in FIGURE 5. This embodiment is
used with fiber optic cable wherein the optical fibers 16,
18 are wrapped with a single strengthening element 20.
To maintain proper loading,-the strengthening element
20 is affixed to the insert 44, as opposed to the plug pre-
assemblies 40, 42.

[0025] In this preferred embodiment, the insert 44 in-
cludes a rearwardly extending, substantially cylindrical
boss 134. The boss 134 is centrally located, substan-
tially interposed the first and second insert passage-
ways 112, 114, and defines two, substantially opposed
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fiber slots 136, 138, extending therethrough. The fibers
16, 18 extend through the first and second insert pas-
sageways 112, 114 and the fiber slots 136, 138, termi-
nated at the ferrules 92 in a conventional fashion.
[0026] Ineach of the preferred embodiments, the fiber
optic cable 12 is affixed to the plug 34 for proper loading,
i.e., substantially avoiding strain on the optical fibers 16,
18. The housing 38 and the insert 44 cooperate to define
interconnection means, generally designated 140, for (i)
positioning and securing the plug pre-assemblies 40, 42
with respect to the plug 34, and (ii) structurally affixing
or securing the strengthener 20 to the plug 34.

[0027] In the preferred embodiment described imme-
diately above, the interconnection means 140 includes
first crimp means, generally designated 142, for secur-
ing the single strengthening element 20 to the insert 44
or, more particularly, the boss 134 thereof. In the first
preferred embodiment, the interconnection means 140
includes second crimp means, generally designated
144, for securing the strengthening elements 22, 24 to
the plug pre-assemblies 40, 42 or, more particularly, the
backbones 98 thereof. The first and second crimp
means 142, 144 include conventional fiber optic crimp-
ing elements 146.

[0028] To further reduce strain upon the cable 12, the
connection system 10 includes a conventional strain re-
lief boot 148. The boot 148 is snap-locked to the insert
44, as best shown in FIGURES 2 and 5.

[0029] Various preferred embodiments of the present
invention have been described herein. It is to be under-
stood that modifications and changes can be made with-
out departing from the true scope and spirit of the
present invention, as defined by the following claims
which are to be interpreted in view of the foregoing.

Claims

1. Afiber optic connection system comprising, in com-
bination:

a first fiber optic cable having a first pair of op-
tical fibers and at least a first cable strengthen-
er;

a fiber optic plug, receiving and secured to said
first fiber optic cable, including a housing, first
and second plug pre-assemblies and an insert,
said first and second plug pre-assemblies hav-
ing front and rear assembly surfaces;

said housing having front and rear housing
ends, top and bottom walls and substantially ar-
cuate side walls, said top, bottom and arcuate
side walls defining first and second passage-
ways extending from said front housing end in
a substantially side-by-side relationship;

said first and second plug pre-assemblies slid-
ing in said first and second passageways, re-
spectively, and extending beyond said front
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housing end in an assembled plug state;

said insert at least partially encompassing said
optical fibers and being snap-locked to said
housing through said rear housing end; and

a fiber optic connector to receive said fiber optic
plug in an interlocked state, said fiber optic plug
shap-locking to said fiber optic connector;
said housing and said insert cooperatively de-
fining interconnection means for positioning
and securing said first and second plug pre-as-
semblies with respect to said fiber optic plug
and for structurally affixing said first cable
strengthener to said fiber optic plug.

A fiber optic connection system as claimed in claim
1 wherein said interconnection means includes first
and second flanges within said first and second
passageways to engage said front assembly sur-
face of said first and second plug pre-assemblies in
said assembled plug state, respectively, said insert
engaging said rear assembly surface of said first
and second plug pre-assemblies in said assembled
plug state, thereby securing said first and second
plug pre-assemblies with respect to said fiber optic

plug.

A fiber optic connection system as claimed in claim
2 wherein said interconnection means further in-
cludes first crimp means for structurally securing
said first cable strengthener to said insert.

A fiber optic connection system as claimed in claim
2 wherein said first cable strengthener includes a
pair of strengthening elements associated with said
first pair of optical fibers, respectively, said intercon-
nection means further including second crimp
means for structurally securing said pair of strength-
ening elements to said first and second plug pre-
assemblies, respectively.

A fiber optic connection system as claimed in claim
1 wherein said first and second plug pre-assemblies
have first and second outerbodies, respectively,
said substantially arcuate side walls terminating a
predetermined distance from said front housing end
to define first and second windows into firstand sec-
ond passageways, exposing said first and second
outerbodies in said assembled plug state.

A fiber optic connection system as claimed in claim
5 wherein said first and second windows provide
first and second plug stabilizing surfaces, respec-
tively, to engage and abut said fiber optic connector,
whereby connection stability is enhanced.

A fiber optic connection system as claimed in claim
2 wherein said first and second plug pre-assemblies
have first and second outerbodies, respectively,
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said substantially arcuate side walls terminating a
predetermined distance from said front housing end
to define first and second windows into first and sec-
ond passageways, exposing said first and second
outerbodies in said assembled plug state. 5
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